CUJMbllTUTION  OF  NATURAL  FATS
We may refer, in the first place, to the morphological studies of Uhlmann 7
on the development of fat in fruits of various species. He found that in the
earliest stages only starch and no fat was present; later the plasma com-
menced to contain fat in an extremely dispersed condition, no oil droplets
being visible in the emulsion under the highest available magnification.
As ripening proceeded, the starch granules became smaller and appeared to
dissolve in the " oil-plasma " ; some evidence of formation of sugar was also
observed in most cases. Finally, as maturity approached, the oil com-
menced to separate from the plasma as a discontinuous pha.se in minute
droplets, which ultimately became of considerable size and occupied the
greater part of the cell under observation. This final, relatively rapid
development of fatty oil occurred in the later phases of ripening.
On the chemical side, du Sablon 8 studied the relative proportions of
starch, cane-sugar, glucose, and fat present in almonds and walnuts at
various stages of ripening and found that general decrease in carbohydrate
content accompanied the increase in fatty content. It may be pointed out
that diminution in percentage content is not sufficient to prove the point,
since the very great increase in the total weight of the seed during ripening
might counterbalance a fall in percentage ; the total amount of carbohydrate
present at maturity might remain constant or even increase in spite of a drop
in its percentage proportion. This does not appear likely to have occurred
in du Sablon's results, however, since the glucose, at least, disappeared
completely in both cases. Valee 9 confirmed du Sablon Js results on almonds
in 1903, and Ivanow 10 in 1912 obtained similar data for a number of other
seeds, and there is thus good reason to associate the production of fats with
transformation of carbohydrates. Some of du Sablon's figures are appended
below :
PERCENTAGE CONTENTS OF CARBOHYDRATES AND FAT IN
ALMONDS DURING RIPENING (DU SABLON)
JUNE 9          JULY 4        AUGUST 1    SEPTEMBER  1   OCTOBER 4
Glucose per cent.                 6-0                4-20                     0                     0
Sucrose per cent.                 6-7                4*9                  2-8                  2-6                  2-5
Starch per cent.                  21-6               14-1                   6-2                  5-4                  5-3
Fat per cent.                         2-0               10-0                37-0                44-0                46-0
PERCENTAGE CONTENTS OF CARBOHYDRATES AND  FAT IN   WALNUTS
DURING RIPENING (DU SABLON)
JULY 6       AUGUST  1    AUGUST  15 SEPTEMBER  1   OCTOBER 4
Glucose per cent.                7-6                2*4                  0                    0                     0
Sucrose per cent,                 0                  0-5                  0-6                 0-8                  1-6
Fat per cent.                         3-0               16-0                49-0                52-0                62-0
A number of investigators have at different times studied the respiratory
quotient, CO2/O2, of ripening oily fruits. Using excised seeds of poppy and
of the castor bean, Godlewski n in 1882 found values for this quotient of
1-18 to 1-52 during ripening. The work of Gerber 12 (1897) on the ripening
of olive fruits also affords some confirmation of the view that carbohydrates
are the precursors of fats, for, in the stage of ripening when oil is being rapidly
formed, the respiratory quotient rose to 1-51. This feature (which also
holds for a short period in the case of fruits separated from the tree) is con-
sistent with the transformation of carbohydrates into materials poorer in
oxygen content. According to Gerber, the respiratory quotient is greater
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